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Abstract

Purpose: To determine the level of awareness of antibiotic use in children in Madinah, Saudi Arabia,
and to identify factors associated with parental decisions regarding it.

Methods: Using a multiple-choice-question-based questionnaire survey, 1256 forms were distributed to
visitors of major shopping malls in Madinah City to obtain socio-demographic and antibiotics knowledge-
based data from October 2017 to January 2018. Differences in scores between and within groups on
knowledge of parents about antibiotics were determined.

Results: Most participants (67 %) had good basic knowledge of antibiotics: 69 and 40 % of respondents
were aware of their side effects and antibacterial resistance, respectively. Participants in high age
groups (> 46 years old) have a significantly higher mean knowledge score (55.4 + 20.1, p < 0.05) than
those in younger groups. Educational status increased the mean knowledge score by approximately 60
%, with the most educated group having a mean score of 61.2 + 16.4 (p < 0.05).

Conclusion: These results reveal the importance of awareness campaigns on antibiotic use and the
role of healthcare professionals in the education of patients and parents on correct use of antibiotics, as
well as the significance of antibacterial resistance.
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INTRODUCTION

Antibiotics have played vital roles in the
treatment and prevention of various infectious
diseases since the discovery of the first antibiotic
(penicillin) in the 1940s. However, the misuse of
antibiotics has led to side effects that sometimes
become life-threatening. Thus, appropriate use of
antibiotics is necessary in order to obtain their

benefits with minimal side effects. However, in
developing countries, there is rampant and
persistent use of non-prescribed antibiotics
among many individuals [1-5]. This improper
behavior plays a major role in the emergence of
antimicrobial resistance.

Antimicrobial resistance has resulted in serious
adverse effects, particularly in children.
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Therefore, there is need for emphasis on
parental education regarding the appropriate use
of antibiotics [6]. This has been the focus of a
large number of studies worldwide, including
studies in Greece (Europe) [7], Enugu in Nigeria
[8], Vietnam (Asia) [9], China [10], Navi Mumbai
(India) [11], Nablus city in Palestine [12], as well
as Riyadh and central region in Saudi Arabia [13,
14]. The control of use of antibiotics is a primary
step in the management of antimicrobial
resistance and related adverse effects.

Antibiotics alter gastrointestinal microbiota [15]. A
link between the gut microbiota and brain
function has shed more light on the
pathophysiology of several psychiatric disorders
such as depression and Alzheimer's disease
[16]. The importance of the gut microbiota in the
development of the cardiovascular and nervous
systems has also been established [16, 17].
Thus, awareness of proper use of antibiotic may
help to avoid the development of resistant strains
of bacteria, while eradicating diseases among
the young.

So far, this is the first study conducted in
Madinah, Saudi Arabia, to evaluate the
awareness of parents and guardians on the use
of antibiotics for children. Using a scoring
system, this study was carried out to assess
general knowledge of parents on antibiotics, with
respect to adverse effects following repeated
administration of oral, non-prescribed antibiotics
to children. The likely factors associated with
parental decisions regarding antibiotic use for
children were also measured.

METHODS

This multiple-choice-question-based question-
naire survey was conducted between October,
2017 and January, 2018 in Madinah. The
guestionnaires were distributed to visitors at
health campaign points in major shopping malls
in Madinah City.

Ethical approval

The study was approved by the Research Ethics
Committee of the College of Pharmacy, Taibah
University, Saudi Arabia (approval no.
UCPREC/20180826/Khojah), and was conducted
in accordance with the ethical guidelines of the
Declaration of Helsinki [18]. Confidentiality and
privacy of participants’ data were ensured
through anonymous questionnaire distribution.
All  participants consented to having their
information used in this study.

Questionnaire design

The multiple-choice-question-based question-
naire survey was designed to allow for an
accurate evaluation of parental awareness,
understanding, and practice of pediatric antibiotic
misuse. The first section of the questionnaire
was designed to collect participants’ general
information, including socio-demographic data
such as age, sex, number of children, and level
of education. Participants were then asked to
evaluate their level of general knowledge on
antibiotics, the ideal use and mechanism of
action, and how important they believed
educating parents on antibiotics was. Parents
who admitted to obtaining antibiotics unlawfully
for their children, i.e. without a doctor's
prescription, were asked further questions to
allow for a better understanding of the reasons
behind their actions. Moreover, their compliance
with medication instructions was evaluated.

Participants were then presented with a score-
based test covering three main areas: antibiotics-
related general knowledge, side effects of
antibiotics use, and awareness of, and
prevention of bacterial resistance.

Statistical analysis

Data are presented as frequencies, percentages,
or mean <+ standard deviation (SD) as
appropriate. Independent t-test and one-way
analysis of variance (ANOVA) were used to
investigate percentage differences in scores
between and within groups. Data were
statistically analyzed using the 20" version of the
Statistical Package for the Social Sciences
(SPSS, International Business Machines Corp.,
Armonk, New York, USA). Values of p < 0.5 were
considered significant.

RESULTS

A total of 1256 completed questionnaires were
collected. Demographic data distribution (Table
1) showed that most participants were married,
had children, and were aged above 25 years.
More than half (75.5 %) of participants had
received undergraduate courses at university
level, while approximately 23 % received school
education or less. The majority of participants
lived in Madinah city, while just over 8 % lived in
the surrounding suburb areas. Participants’ level
of general knowledge on antibiotics, their ideal
use, and their mechanisms of action, as well as
their views on the importance of healthcare
education for parents, are presented on the basis
of demographic grouping (Table 1). With the
exception of the poorly educated participants, all
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demographic groups demonstrated intermediate
level of knowledge. The number of participants
claiming to have high level of knowledge on
antibiotics increased with increasing levels of
education. However, a surprisingly large
percentage (28.6 %) of the least educated group
claimed to have had a high level of knowledge in
all three areas. When participants were tested on
all three areas, there was a significant, positive
correlation between level of education and
participants’ score (p < 0.05), with the poorly
educated groups scoring the lowest in all areas
(Table 2).

In addition, age of participants seemed to have
had a significant effect on the level of knowledge
of participants, in all tested areas. Table 2 shows
that the average score for participants was
significantly increased with increasing age.
Surprisingly, this correlation was less apparent
with the number of children a parent had. This
indicated that the number of children exerted little
effect on the parents’ awareness of antibiotic
misuse. Results also showed that living in the
suburb areas had a significant lowering effect on
participants’ average scores in all three tested
areas (Table 2). In addition, much like all other
groups, participants from the suburb areas

strongly believed in the need to educate parents
on the use of antibiotics.

The majority of parents who admitted to unlawful
administration of antibiotics to their children did
so when their children showed symptoms of
general cold (39 %) or simply when they had
high fever (43 %) (Table 3). Overall, 61.8 % of
those parents claimed that they did not to buy
antibiotics whenever their children were |ll,
indicating some level of self-restraint. Table 4
shows that the participants in this group had a
higher average knowledge scores (in all three
tested areas) than parents who bought antibiotics
each time their children were sick (general
knowledge score: 77.8 vs 61.2; side effects
knowledge score: 59.2 vs 52.5, and antibacterial
resistance knowledge score: 24.5 vs 24.1,
respectively).

Nevertheless, more than 40 % failed to follow the
recommended dose regimen, and may even
have stored the leftover doses for future use.
Sadly, this could have had a great effect on
antibiotic resistance for the whole population and
could also have had a catastrophic effect on the
children’s health.

Table 3: Current practices among parents who gave antibiotics to their children without prescription

Practice (n=400)

Frequency, n (%)

Buying antibiotics each time the child was sick

Yes 153 (38.3)
No 247 (61.8)
Reason for antibiotic use
Fever 174 (43.5)
Wound 31(7.8)
Gastrointestinal symptoms 39 (9.8)
Cold 156 (39.0)
Discontinuation time
At no symptoms 104 (26)
After full course of doses without proper timing 82 (20.5)
After full course of doses with proper timing 214 (53.5)
Keeping the remaining doses for further use
Yes 90 (22.5)
No 310 (77.5)

Table 5: Reasons for purchasing antibiotics without a prescription

Reason (n=1256)

Frequency, n (%)*

Lack of knowledge on the importance of

. . 652 (51.9)
consulting a physician
Long waiting time at clinics 760 (60.5)
Expenses involved in visiting private clinics 325 (25.9)
Avallablllty of antibiotics information on the 304 (24.2)
internet
Ease of obtaining antibiotics from retail
pharmacies without prescriptions 340 (27.1)
Previous experience with similar antibiotics 463 (36.9)
Advice from other antibiotic users 185 (14.7)

*Participants were allowed to give more than one reason for obtaining antibiotics without a legal prescription
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Table 1: Participants’ demographic information and frequencies of the claimed level of general knowledge about antibiotics

Demographic characteristics

Level of the general knowledge on antibiotics and

Level of knowledge on antibiotics mechanism of

Opinion regarding the importance

(n=1256) their ideal use action of health education for parents
None Weak Intermediate | High None Weak Intermediate | High Not As Needed
needed needed
Variable Frequency | Frequency | Frequency | Frequency Frequency | Frequency | Frequency | Frequency Frequency | Frequency | Frequency | Frequency
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
S Male 269 (21.4) | 12 (4.5) 48 (17.8) | 171 (63.6) 38 (14.1) | 20 (7.4) 63 (23.4) | 149 (55.4) 37 (13.8) | 4(1.5) 58 (21.6) | 207 (77.0)
ex
Female | 987(78.6) |34 (34) | 145(14.7) | 660(66.9) | 148(15.0) | 73(7.4) | 192(19.5) | 583(59.1) | 139(14.1) | 3(0.3) | 169 (17.1) | 815(82.6) |
Marital Married (1552_2) 42 (3.7) | 166 (14.7) | 756 (67.0) | 165 (14.6) | 88(7.8) | 235(20.8) | 652 (57.8) | 154 (13.6) | 7 (0.6) 206 (18.2) | 916 (81.1)
status unmaried | 127 (10.1) |4@31) | 27213 | 75691 | 21(16.5 |59 | 20(15.7) | 80(63.0) | : 22(17.3) | 0(00) 21165 | 106(83.5) |
No children | 198 (15.8) | 10 (5.1) 36 (18.2) | 121(61.1) 31(15.7) | 10(5.1) 39(19.7) | 119 (60.1) 30(15.2) | 0(0.0) 29 (14.6) | 169 (85.4)
Having One child 211 (16.8) | 7 (3.3) 40 (19.0) | 131 (62.1) 33(15.6) | 18 (8.5) 50 (23.7) | 106 (50.2) 37(17.5) | 0(0.0) 41 (19.4) | 170 (80.6)
children
Eﬂh‘i’lrf thana | 17 67.4) | 293.4) | 117 (13.8) | 579 (68.4) 122 (14.4) | 65(7.7) | 166 (19.6) | 507 (59.9) 109 (12.9) | 7 (0.8) 157 (18.5) | 683 (80.6)
N - 247(19.7) |14 (5.7) |52 (21.1) | 148(59.9) |33 (13.4) |20(8.1) |56(22.7) | 133(53.8) |38(15.4) |0(0.0) |51(20.6) | 196(79.4) |
A 26-35 465 (37.0) | 12 (2.6) 69 (14.8) | 316 (68.0) 68 (14.6) | 33(7.1) 101 (21.7) | 267 (57.4) 64 (13.8) | 5(1.1) 88 (18.9) | 372(80.0)
e grou
gegroib 1 36.45 349 (27.8) | 13 (3.7) 56 (16.0) | 229 (65.6) 51 (14.6) | 24 (6.9) 74 (21.2) | 207 (59.3) 44 (12.6) | 2(0.6) 61 (17.5) | 286 (81.9)
>45 195 (15.5) | 7 (3.6) 16 (8.2) 138 (70.8) 34 (17.4) | 16(8.2) 24 (12.3) | 125(64.1) 30 (15.4) | 0(0.0) 27 (13.8) | 168(86.2) |
Madinah City (1;153) 39(3.4) | 178(15.4) | 762 (66.0) | 175(15.2) | 85(7.4) | 234(20.3) | 670 (58.1) | 165 (14.3) | 6 (0.5) 210 (18.2) | 938 (81.3)
Residency . )
g’l'i‘t'?;‘h 102 (8.1) 7 (6.9) 15 (14.7) | 69 (67.7) 11 (10.8) | 8(7.8) 21 (20.6) | 62 (60.8) 11 (10.8) | 1(1.0) 17 (16.7) | 84 (82.4)
~|Uneducated |7 (06 | 0(0.0) |: 3(42.9) |2(286) | 2(286) |4(57.1) |1(143) |1(143 @ |: 1(143) |1(143) |1(43) |5(71.4) |
Elementary | 21 (1.7) 4 (19.0) 5 (23.8) 11 (52.4) 1 (4.8) 9 (42.9) 7 (33.3) 4 (19) 1 (4.8) 0 (0.0) 8 (38.1) 13 (61.9)
Educational | Intermediate | 51 (4.1) 4 (7.8) 10 (19.6) | 33 (64.7) 4(7.8) 9 (17.6) 12 (23.5) | 27 (52.9) 3(5.9) 1 (2.0 18 (35.3) | 32(62.7)
level Secondary 228 (18.2) | 15 (6.6) 37 (16.2) | 143(62.7) 33 (14.5) | 21(9.2) 50 (21.9) | 127 (55.7) 30 (13.2) | 2(0.9) 51 (22.4) | 175 (76.8)
University 862 (68.6) | 22 (2.6) 132 (15.3) | 588 (68.2) 120 (13.9) | 48 (5.6) 175 (20.3) | 522 (60.6) 117 (13.6) | 2(0.2) 135 (15.7) | 725 (84.1)
Postgraduate | 87 (6.9) 1(1.1) 6 (6.9) 54 (62.1) 26 (29.9) | 2(2.3) 10 (11.5) | 51 (58.6) 24 (27.6) |1(1.1) 14 (16.1) | 72 (82.8)
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Table 2: Level of significance of the differences in the means of various scores between various characteristics

Variables General knowledge score (out Side effects knowledge score Antibacterial resistance Average score for all three
(n=1256) of 100) (out of 100) knowledge score (out of 100) areas (out of 100)
Mean + SD Significance Mean + SD Significance Mean + SD Significance Mean + SD Significance
subsets subsets subsets subsets
S Male 7214205 2 56.5 + 26.7 1 25.7+28.9 1 514+193 |1
L R D B e B L R e ] B RRRRREEEDE
Female 76.0 £ 14.1 1 56.9 + 24.2 1 24.1+26.1 1 523+214 |1
Marital Married 75.3+15.9 1 57.3+24.7 1 24.7+27.0 1 52.4 +20.9 1
status Unmarried 74.2+15.0 1 53.0+25.0 1 22.2+24.9 1 498+213 |1
_ No 749+ 152 1 53.9+25.2 2 25.1+26.3 1 51.3+204 | 1.2
?ﬁi‘l’éﬁgn One child 73.3+16.5 1 53.3 +24.7 2 23.7 +26.8 1 50.1+204 |2
More than a child 75.7 +15.7 1 58.4 + 24.5 1 24.5+26.9 1 529+213 |1
16-25 73.0 £14.8 2 51.6 + 23.4 3 222243 2 489+208 |3
26-35 75.4+16.3 1,2 56.6 + 24.6 2 23.1+26.8 2 51.7+216 |2
A GIOUDS 77777 T 77T o o oSS ST Sl oSo s oSS oSos oo S oSS TSosopo oo ssssssoosooy
36-45 75.6 £ 15.4 1,2 58.4 = 24.7 1,2 25.4 + 26.4 1,2 53.1+208 | 1.2
> 46 76.5+16.1 1 61.4+ 258 1 28.82+29.6 1 554+201 |1
_ Madinah City 75.3+15.8 1 57.3 £24.6 1 24.7+26.9 1 524+209 |1
Residency  |------- e B R e B e R R e LRl S EEEEEEEEEEEEEEEEE
Madinah suburb 73.3+15.2 1 52.3+26.5 1 22.0+2438 1 492+211 |2
Uneducated 58.3 + 16.0 3 429+215 2 14.3+29.9 3 385+182 |3
Elementary 67.1+19.1 2 38.7+20.5 2 6.7+11.6 2,3 375+247 |3
Educational | _Intermediate | Mizle7 12 | 03:268 |12 | 1842215 |23 | 62207 |2
level Secondary 71.7+158 1,2 52.9+24.3 1,2 19.0 + 23.7 2,3 47.9+218 |2
University 76.2 £15.3 1,2 58.1+ 24.6 1 25.2 +26.7 2 532+21.1 | 1.2
Postgraduate 79.8+17.9 1 63.8+23.7 1 40.0 +31.7 1 612+164 |1

Significance was at p < 0.05. The difference between means was not significant for subsets of those sharing any common indicator number. The difference was significant in
favor of smaller indicator subset numbers
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Table 4: Level of significance of the differences in means of various scores of parents who gave non-prescribed antibiotics to their children

General knowledge score

Side effects knowledge score

Antibacterial resistance

Total score

Behavior (out of 100) (out of 100) knowledge score (out of 100)
(n=400) Mean + SD Significance Mean + SD Significance Mean + SD Significance Mean + SD Significance
subsets subsets subsets subsets
Buying antibiotics each time the child
was sick
Yes 61.2+19.3 2 525+ 235 2 24.1+25.0 1 51.0+16.4 2
No 77.8+145 59.2+25.3 1 245+ 257 1 61.2+14.3
Reason for antibiotic use
Fever 69.7 + 20.7 1,2 54.7 +26.0 1 23.8+26.8 1 55.7+17.6 1,2
Wound 76.3+11.6 1 60.9+21.8 1 27.7+235 1 61.7+12.9 1
Gastrointestina| Symptoms 68.4+17.4 51.6+25.0 1 21.0+215 1 535+11.1
Cold 73.1+16.7 1,2 59.2 + 23.7 1 25.1+25.2 1 59.1+15.0 1,2
Discontinuation time
At no symptoms 63.6 £21.3 2 50.5 + 24.2 2 15.6+21.4 3 49.8 + 16.6 2
After full course of doses without 73.1+16.8 1 58.8 +24.3 1 22.2+25.1 2 58.3 +14.0 1
_propertming
ﬁrf]g‘;:é”” course of doses with proper | 7 ¢, 163 1 58.8 + 24.7 1 29.4 £ 26.1 1 60.5 + 15.0 1
Keeping the remaining doses for future
use
Yes 59.5+21.3 2 47.8+24.8 2 22.4+25.1 1 48.4 +£17.2 2
No 749+ 159 1 59.2+24.2 1 249+ 255 1 59.9+145 1

Level of significance was reported at p < 0.05. The difference between means was not significant for subsets with any common indicator number. The difference was
significant in favor of smaller indicator subset numbers
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Participants also indicated various reasons for
purchasing antibiotics without consulting a
physician or obtaining a prescription. Table 5
shows that two of the major reasons were lack of
awareness of the importance of consulting a
doctor, and the long waiting durations at clinics
before seeing a doctor or obtaining a
prescription.

DISCUSSION

Antibiotic  resistance results directly from
antibiotic misuse. The greater the volume of
antibiotics used, the greater the chances of
developing antibiotic-resistant species [19].
Therefore, organized efforts have been jointly
made by the healthcare system, users, and
prescribers to develop measures to safeguard
and sustain antibiotics prescription. Hence, the
World Alliance Antibiotic Resistance (WAAR)
advocated a number of immediate
measurements,  which  include increased
inspection for antibiotic resistance and antibiotic
use, with regular feedback to healthcare
professionals and the public, and regular
education and training programs for healthcare
professionals and consumers [20].

The aim of the present study was to assess the
level of awareness of proper use of antibiotic
among parents in Madinah. Sex, marital status,
and residency had very little significant effect on
participants’ performance in antibiotic-related
tests, and hence on their awareness. The
number of children participants had, participants’
age group, level of education, and the nature of
their career seemed to have influenced their
overall scores. While these factors did not seem
to have greatly influenced the general knowledge
score, a clear pattern was observed with the side
effects test scores.

Having more than one child or belonging to an
older age group increased the side effects test
score only slightly, while being more educated
clearly influenced the score by at least 20 %.
Lower scores were observed for the side effects
test, when compared to the general knowledge
test score. This lower effect was seen with the
antibacterial resistance test as well. This
indicates that the majority of participants had
good basic knowledge of antibiotics use, but very
little on antibacterial resistance.

Results from this study clearly suggested that the
majority of participants had very limited
understanding of what antibacterial resistance
was. This could have limited their awareness on
antibiotic misuse. In fact, it may be safe to say

that a great proportion of Madinah’'s population
considered antibiotics as an over-the-counter
medicinal products (OTC), which makes the
misuse of antibiotics all the more dangerous [21].
Self-medication with antibiotics may aid in the
treatment of minor ailments, and therefore play
an important role in decreasing the financial
burden due to costs of medical services,
especially in countries with limited healthcare
resources [22]. However, the disregard for
antibiotics prescription regulations is a major
cause of irrational antibiotics use and antibiotic
resistance.

A study performed in Oman showed that 94 % of
participants practice self-medication, while 74 %
of parents had a false understanding that
antibiotics are always used in the treatment of
fever, which is another reason for the antibiotic
resistance [22]. In the same study, 16.4 % of
parents thought that antibiotics could be used
effectively against viruses. Thus, it is very
essential to educate parents on the appropriate
use of antibiotics appropriately to prevent future
diseases among the young through stoppage or
at least reduction in the level of antibiotic
resistance. The results obtained in this study are
similar to results obtained by El Zowalaty and
colleagues in Riyadh [19].

Most parents agreed that the lack of awareness
was the main reason for obtaining antibiotics
without prescriptions. This finding is similar to
results obtained from the central region of Saudi
Arabia which showed that lack of knowledge and
inappropriate beliefs were behind the misuse of
antibiotics for children [14]. Moreover, in a study
conducted in 2015 to determine the frequency of
obesity in children in Madinah, an incidence of 20
% was found among intermediate male students,
with associated high prevalence of Type 1
diabetes mellitus without any obvious cause [17].
Sadly, this was the highest reported incidence in
the Middle East. However, no further research
has been conducted to investigate the possible
causes of the high incidence of Type 1 diabetes
[22]. Since these disorders were found in the
same region as that surveyed in the present
study, a possible link might exist between
antibiotic misuse in children and the appearance
of Type 1 diabetes mellitus.

Limitations of the study

The main limitation of this study is that data were
gathered from participants from a single city.
Despite the fact that Madinah is the capital of its
district area, the inclusion of participants from
other cities within the district should have given a
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more representative  picture of parent’s
awareness of antibiotic misuse.
CONCLUSION

The results from this study indicate that

participants showed very limited awareness of
antibiotic bacterial resistance. Education is the
dominant factor for increasing such awareness.
Therefore, awareness campaigns about
antibiotics and their side effects are highly
recommended for the public. Furthermore, the
role of healthcare professionals in educating the
population on proper use of antibiotics to ensure
better patient compliance must be reinforced.
Further studies are needed to determine the
correlation between antibiotic misuse and
obesity, diabetes, and depression.
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